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Abstract. Propolis samples were analyzed in order to determine the effect of collection 
method over the general quality of this bee product. In this respect, during 2010-2011 were collected 
12 propolis samples using a propolis collector and 12 samples using the hive tool. Propolis samples 
were prepared as Ethanolic extracts (1%, w/v) and analyzed for phenolics composition (total 
phenolics, flavones/flavonols, flavanones/dihydroflavonols). Wax content was also determined by 
Soxhlet extraction. The results obtained proved that collection method has great influence over both 
wax content and quantity of phenolic compounds from propolis. In conclusion propolis gathered by 
means of a collector has lower amount of wax and higher amount of phenolics than propolis gathered 
by hive tools. 
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INTRODUCTION 
 
In the last 50 years propolis is being rediscovered by modern medicine and valued as a 
natural remedy for many health conditions. Over 2000 interesting studies have been published 
in the last 2 decades regarding the composition of propolis from various areas, its biological 
properties, correlation between composition and its effects. The phenolics contribute highly to 
antioxidant, antibiotic, bactericidal and fungicidal properties where synthetic pharmaceutical 
products fail to success (Laslo, 2007; Bankova, 2008; Mărghitaş, 2005). Due to its rich 
composition in phenolic compounds it is involved in tissue regeneration. In our temperate 
zone, these phenolic compounds originate from the bud exudates of poplar trees, birch, horse 
chestnut and other resinous plants (Bankova, 2008). Previous studies reported some data 
regarding the composition of Romanian propolis (Mărghitaş, 2007a, 2007b; Stan, 2010).  
Although there are a lot of studies regarding propolis, still there is missing a European 
standard for propolis quality and there are no studies regarding the comparative composition 
of propolis obtained by different collection methods. This article is focused on propolis 
quality evaluation according to collection method in order to use the data obtained further in 
developing a Manual for Good Apicultural Practices.  
 
MATERIALS AND METHODS 
 
Propolis samples: Propolis samples were collected from Romanian apiaries during 
2010-2011 by scrapping the bee frames using the hive tool (samples H1-H12) and by propolis 
collector (samples C1-C12). They were all kept in freezer (-20°C) until analysis. All propolis 
samples were grounded in a coffee mill prior to analysis in order to homogenize the sample. 
All samples used in this study presented common variations in appearance: dark brown color, 
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with amber–reddish fragments and intense aromatic resin flavor. Some were stickier than 
others at room temperature as a result of higher content in beewax.  
Chemical reagents: N-Hexane analytical grade (Belgium), Ethanol absolute (Riedel-
de-Haën, Germany), Methanol, Folin-Ciocalteu phenolic reagent, Sodium Carbonate of 
analytical grade, AlCl3 analytical grade, DNP 2,4-dinitrophenylhydrazyn analytical grade, 
Potassium hydroxide, analytical grade were purchased from Merck, Germany.  
Standards: Galangin, Pinocembrin. 
Instruments: Spectrophotometric measurements were performed on Shimadzu 
Spectrophotometer UV-1700 equipped with 1cm quartz cells. Soxhlet extractor was used for 
determination of wax content.  
Wax extraction: 2 g of grounded propolis were submitted to Soxhlet extraction with n-
hexane in order to determine the wax content of the samples. For every propolis sample 3 
replicates were performed. 
Propolis Ethanolic extraction. The method described by Mărghitaş, 2007a was used to 
obtain the Ethanolic propolis extract (1:100, w/v in Ethanol 70%).  For every propolis sample 
3 parallel extractions were performed by maceration (24h at room temperature with 
continuous agitation). This Ethanolic extract was used to determine the concentration of 
flavone/flavonols and the extraction yield of active principles in propolis. An aliquot of 1 ml 
of every extraction solution was transferred into a volumetric flask and diluted to 50 ml with 
Methanol. It was further used to determine total phenolics and flavanone/dihydroflavonols 
content.  
Quantitative determination of phenolics (flavone/flavonols, flavanone/ dihydro-
flavonols and total phenolics). The methods reported by Popova, 2004, Mărghitaş, 2007a, 
2007b were used to quantify the phenolic compounds from propolis samples. All these 
methods are based on formation of stable colored complexes from different flavonoid groups 
with specific reagents. Determination of flavone/flavonols was performed using AlCl3, and 
calibration curve (Y=2.04855*X–0.00245, r2=0.99935) was realized using Galangin as 
internal standard (4-40µg/ml). The group of flavanone/dihydroflavonols was determined by 
complexation with 2,4 dinitro-phenylhydrazine, and Pinocembrin (0.14-1mg/ml) was used for 
calibration curve (Y=0.11054*X–0.00406, r2=0.99910).  
Total phenolics were determined by Folin Ciocalteu method described by Mărghitaş, 
2007a, 2007b and Popova, 2004, using as standards for calibration curve a mixture of 
Pinocembrin:Galangin (2:1, w/w). The equation (r2=0.99946) was Y=0.00071*X-0.00119, 
r2=0.99802. 
 
RESULTS AND DISCUSSION 
 
Romanian propolis presents the characteristic composition of populus type propolis. 
However, the collection method applied by beekeeper to gather this bee product influences 
the general composition of propolis.  
Determination of wax: Wax content in propolis is a fast and reliable determination, 
which provides the propolis processors a clue regarding its possible adulteration by wax 
addition. In Romania only few beekeepers use propolis collector. Most of them collect 
propolis during the usual cleaning or treatment of bee colonies using the hive tools. Inevitably 
the beekeeper who used the hive tool scrapped wax pellets from the frames thus increasing 
the amount of wax in their sample. In Figure 1 is presented graphically the wax content 
values obtained for each analyzed propolis sample. 
It can be easily noticed that C1-C12 samples obtained from a propolis collector have 
lower amounts of wax. The minimum value was 14.67% and the maximum was 25.62% for 
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these samples with an average of 22% ± 4%, while for samples gathered by means of the hive 
tool the wax content was significantly higher: minimum 31.61% and maximum 58.72% with 
an average of 41%±8%. 
INA, 2004 mentioned 35% as a maximum limit for wax for Argentinean propolis 
samples. International Honey Commission also considered 35% as the maximum wax content 
allowed in propolis. In this study 8 samples exceeded this maximum.  
Determination of phenolics. The analyzed propolis samples presented variable values 
of phenolic groups, as presented in Figure 2. In general, the propolis samples gathered with 
collector presented higher amounts of any group of analyzed compounds.  
The group of flavones/flavonols in propolis gathered by collector were between 1.74-
11.97% with an average of 5.95±3.25%. In propolis collected by hive tool the flavones/ 
flavonols were between 1.64-6.31% with an average of 4.18±1.54%.  
Flavanone/dihydroflavanols varied in propolis gathered by collector between 1.84-
4.05%, with a mean value of 2.73±0.84%. Propolis gathered by hive tool presented the same 
group of flavonoids between 1.96-3.30%, with a mean value of 2.58±0.47%. According to 
Bankova, 2008, the minimum amount of flavanone/dihydroflavonols, or flavone/flavonols in 
European poplar propolis is 4%.  
The difference between the two groups of samples was increased when referred to 
concentration in total phenolics. So, the total phenolics in propolis gathered by collector were 
between 34.96%-49.25% with a mean value of 43.4%±4.45%. In propolis collected by hive 
tool the phenolics varied between 13.97%-37.42% with a mean value of 30.29±6.64%. 
According to Bankova, 2008 the minimum of total phenolics in European propolis is 21%.  
 
0
10
20
30
40
50
60
70
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13
Propolis samples
W
ax
 
co
n
te
n
t (
%
)
 
 
Fig. 1. Wax content in analyzed propolis samples (n=3) 
 
 
Similar results were obtained in previous studies (Stan, 2010, 2011; Laslo 2007; 
Mărghitaş 2007a, b). Transylvanian propolis collected between 2008-2009 was analyzed by 
using the same methods of analysis and values of 6,61% for flavone/flavonols, 3.02% 
flavanones/ dihydroflavonols 35.6% of total phenolics were obtained (Mihai, 2009). These 
results demonstrate that climatic conditions have a significant influence on variability of 
propolis composition even in the same geographical area.    
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Fig. 2. Total phenolics in analyzed propolis samples (n=3) 
 
CONCLUSIONS 
 
In order to achieve a propolis extract with optimum biological value, than all the 
manufacturing chain of propolis must be better evaluated. Although chemical composition of 
propolis may vary since it is related to the local flora, according to these data the beekeepers 
also play an important role in the quality of raw propolis. As mentioned in introduction, wax 
is physiologically inert and phenolic compounds have the biological active properties for 
which propolis is being appreciated.  
There is a general worldwide concern regarding the quality of propolis, and scientists 
are preoccupied to develop quality standards for this product for the benefit of producers, 
distributors and consumers also. Until now only Argentina has developed a standard for 
propolis (INA, 2004). Asian countries like China, Japan, South Korea, Taiwan are working 
intensively to develop quality standards for propolis (Li-Hong, 2010, Chia-Nan, 2010, Seung-
Wan, 2010). The International Honey Commission is also gathering data and proposals from 
researchers regarding a European propolis standard (Bankova, 2008). All these new 
developing standards are following the emerging commercial interest noticed in the last 2 
decades. So far these proposals did not take into consideration the collection method of 
propolis and indicate the minimum/maximum values of different compounds of interest or 
group of compounds from propolis. Unlike honey or beepollen, propolis is a bee product 
especially used in pharmaceutical products. However, in analyzing the quality of propolis one 
must have in consideration its usage in the final destination, because both ill and healthy 
people are counted between its consumers.  
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